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D scriptlon 

This invention relates to a semiconductor laserd vice used in transmission d vie s, tcofth optical com- 
munication syst ms. 

5 The semiconductor laser device used In the optical communication using optical fibers is exemplified by 
the one as shown In Fig. 1 (a first prior art) which comprises a semiconductor laser chip 1 A as a signal light 
source and a photodiode chip 1B as light detecting means for nrK>nitoring the light emitted from the rear end 
surface (lower end surface as viewed in Fig. 1) of the semiconductor laser chip 1 A which is mounted on a header 
2, and lead wires 3 connecting the photodiode chip IB to a monitor circuit and connecting the semiconductor 

10 laser chip to an outside drive circuit (not shown). 

In Fig. 1, a cap 4 has a light transmitting window 5 which passes the signal light emitted from the semi- 
conductor laser chip 1 A and airtightly seals the semiconductor laser chip 1 A and the photodiode chip 1 B. 

A condenser lens 9 secured to a lens holder 10 is used to cause the signal light emitted from the semi- 
conductor laser chip 1A to effectively enter an optical fiber 6 inserted in a housing 8 through a ferrule 7. Es- 

is pecially the structure of Fig. 1 1s called coaxial type. 

On the other hand, the semiconductor laser device (a second prior art) shown in Fig. 2 is called butterfly 
type and has a housing 8 of rectangular section. This semiconductor laser device has basically the same func- 
tion as the first prior art But it Is possible that an IC (integrated circuit) chip for the laser drive circuit and the 
monitor circuit is mounted on the header 2 secured in the housing 8. 

20 The photodiode chip 1B as the light detecting means comprises, as shown In Fig. 3. an epitaxial layer 12 
grown on a semiconductor substrate 1 1 , and a diffusion region 1 3 formed on the surface of the epitaxial layer 
12 by thermal diffusion of a metal element and having an opposite polarity to that of the epitaxial layer 12. 

The interface between the epitaxial layer 12 and the diffusion region 13 have a p-n junction, so that the 
light radiated to the p-n junction contributes to the generation of a photocurrent. The generated photocurrent 

25 is taken outside for monitoring through electrodes 14, 15. 

But these conventional semiconductor laser devices have the following problems. 
The above-described semiconductor laser devices have properties that the semiconductor laser chip 1 A 
as the signal light source tends to have unstable emitted light intensities corresponding to temperature 
changes. The signal light emitted from the semiconductor laser chip 1 A is monitored by the photodiode chip 

30 1 B to control an average current to be applied to the semiconductor laser chip 1 Ato be constant so that a level 
of the light monitored by the outside electronic circuit is maintained constant 

But to operate the semiconductor laser chip 1A more stably at a high speed above about 100 Mbps, the 
control of the average current is not sufficient Actually, it is also necessary to detect a minimum emitted light 
Intensity and a maximum one and control a level of the emitted light intensity. But the conventional semlcon- 

35 ductor laser devices, which use the photodiode chip 1 B of the above-described common structure, cannot ac- 
curately detect a minimum and a maximum emitted light intensity, and It Is difficult to put the conventional senr)- 
iconductor laser devices to practical uses. 

This is because a photocurrent generated by the light radiated to a part of the surface of the photodiode 
apart from the light detecting region (p-n junction) becomes a slow response component which does not follow 

40 a change of an emitted light Intensity of a laser beam. 

In Fig. 3 reference numeral 16 indicates a divergence of a light beam emitted from the semiconductor laser 
chip 1 A. Carriers generated by those of the beams absort>ed in the light detecting region 1 3 (a light detecting 
window) on the surface of the photodiode chip 1 B and its very neighboring area (e. g., 3 - 5 ^m) are effectively 
Isolated at high speed by an electric field applied to the p-n junction and contribute to the generation of a pho- 

45 tocurrent But the signal light absorbed outside the region and the area adversely generates a very slow re- 
sponse photocurrent because the electric field is not applied thereto. 

Consequently, In monitoring digital signal light, signal waveform distortions occur (especially a rectangular 
pulse trails by ^sec at the fall), and maximum and minimum values cannot be accurately detected. High-speed, 
stable modulation cannot be performed. 

50 In the conventional semiconductor laser devices, because of this problem, a position of the photodiode 
chip IB on the header is finely adjusted so that the signal light emitted from the rear end surface (the lower 
end surface in Fig. 1 ) is incident only on the light detecting region of the photodiode chip 1 B. Aresultant problem 
is that it takes more time to mount a photodiode chip 1 B on the header 2 because the mounting position of the 
photodiode chip IB on the h ader 2 has to be fin ly adjusted. This problem is a n ck to the massproduction. 

55 Although the semiconductor las r device is ssential t the optical communication, the device has such 
probl ms and cannot be put to all us s, which is a neck to th rapid preval nceofth optical communication 
systems. 

This invention has been mad to sdv th abov -described problems, and an object of this Inv ntion Is 



2 



EP 0 556 639 B1 



t provide a semiconductor las r device having a structure whicti is easy to be fabricated. 

This inv ntion as def in d in claim 1 relates t a s mioonductor laser d vice in which a housing having an 
pticalfib rins rted therein is integrally secur d to a head r having as miconductor laser chip m untedth re- 
on, the light emitting surface of th semiconductor laser chip and the nd surfac of the optical fiber are op- 
5 posed to each other, and there is provided a photodbde chip for detecting the signal light emitted from the 
backside (rear end surface) of the tight emitting surface of the semiconductor laser chip, the photodiode chip 
including on the light detecting surface opposed to the rear end surface of the semiconductor laser chip a p- 
n junction for outputting a photocurrent in a detected signal and a region for capturing carriers generated in a 
peripheral area of the p-n junction. 
10 Especially the photodiode chip is characterized in that a p-n junction as the light detecting region is fomned 
by thermal diffusion of a metal element on an epitaxial layer grown on a substrate (the light detecting region 
and the epitaxial layer have opposite polarities to each other), and a charge capturing region is formed around 
the p-n junction by the same method. 

According to this invention, the photodiode chip is provided for monitoring an intensity of emitted light from 
15 the semiconductor laser chip as the signal light source and includes the charge capturing region for unneces- 
sary carriers. Such photodiode chip can be easily mounted. 

The photodiode chip mounted on the semiconductor laser device has the region for capturing unnecessary 
carriers generated by signal light radiated to an area outside the light detecting region. Even when the signal 
light from the rear end surface of the semiconductor laser chip is radiated to the peripheral area of the light 
20 detecting region, no slow response component is generated in the photocurrent signal. 

The present invention will become more fully understood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way of illustration only, and thus are not to be considered 
as limiting the present invention. 

Further scope of applicability of the present invention will become apparent from the detailed description 
25 given hereinafter. However, it should be understood that the detailed description and specific examples, while 
indicating preferred embodiments of the Invention, are gh/en by way of illustration only. 

Brief description of the drawings: 

30 Fig. 1 Is a broken side view of a first example of the conventional semiconductor laser device. 

Fig. 2 is a sectional view of a second example of the conventional semiconductor laser device. 

Fig. 3 is a sectional view of a photodiode chip installed in the conventional semiconductor laser devices. 

Fig. 4A is a broken skie view of the semiconductor laser device according to a first embodiment of this 
invention. 

35 Fig. 4B is a sectional view of major part of the semiconductor laser device according to the first embodi- 
ment of this invention. 

Fig. 5 is a sectional view of a charge capturing photodiode chip used in this invention. 

Fig. 6 is a broken side view of the semiconductor laser device according to second embodiment of this 
invention. 

40 The semiconductor laser device according to a first embodiment of this invention will be explained with 
reference to Figs. 4 and 5. 

Fig. 4A is a broken side view of a major part of the semiconductor laser device according to a first embodi- 
ment of this invention. Fig. 4B is an enlarged view of the part C in Fig. 4A (the upper part of a header 2). 
Adif ference of the conventional semiconductor laser device (Fig. 1 ) is that the photodtode chip 1 B for mon- 
45 itoring the signal light emitted from the rear end surface of the semiconductor laser chip 1 A as enlarged in Fig. 
4B, is provided by a semiconductor of the type (called charge capturing photodiode chip) in which a photocur- 
rent generated by the signal light radiated to a peripheral area of the p-n junction as the light detecting region 
is made unreactive. 

As shown in Fig. 4B, a semiconductor chip 1A is nfKMjnted on a header 2, and a semiconductor chip 1B is 
50 also mounted on the header 2 on the side of the rear end surface of the semiconductor chip 1 A. A lens holder 
10 and a housing 6 are integrated with the header 2. 

An optical fiber 6 is Inserted in the housing through a fen-ule 7. The end surface of the optical fiber 5 is 
opposed to the light emitting surface of the semiconductor laser chip 1 B across a lens 9 and a light transmitting 
window 5. 

56 The photodiode chip 1 B used in the semiconductor laser d vice according to this first embodiment of this 

invention can b provided by a charg capturing photodiod chip of th structure in which th photocurr nt 
g neratedbyth light radiat d in a peripheral area of th p-n junction, i. e., the light detecting region, Is mad 
unreactive. One xample of the structur is shown in Fig. 5. 
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A region 17 having the same polarity as a light detecting region 13 is formed n an pitaxial lay r on a 
substrat by thermal diffusion of a m tal el ment, whereby th photocarriers g nerated In the r glon 17 d 
not flow to the light detecting regi n 13 but extinguish n ar the p-n junction between th pitaxial lay r 12 and 
the region 17, or the p-n junction exp sed on th end surfaces of th chip. This is sp clfically described in 
5 EP-A-0 473 198 forming state of the art according to Article 54(3) EPC. 

By using such Improved photodlode chip IB in monitorfng an emitted light intensity, no slow response cono- 
ponent of a photocurrent is generated even in a state where a monitored beam from the semiconductor laser 
chip 1 A is divergent The photodiode chip IB can be easily mounted, and resultantly semiconductor laser de- 
vices can be easily fabricated and can be accordingly inexpensive. 
10 The inventors have fabricated the semiconductor laser device having the structure of Fig. 4A. 

A 1.3 jinrvwavelength InGaAsP semiconductor laser chip 1A and the improved photodlode chip IB of In- 
GaAs are mounted on a header 2 of Fe for CD lasers. The photodiode chip 1B is electrically connected to a 
lead 3 with an Au wire. 

The photodlode chip 1 B is provided by a charge capturing type photodiode chip 1 B comprising a p-n juno- 
15 tion as a light detecting region 13 of 300 ^m in diameter formed by thermal diffusion of Zn on an InGaAs epi- 
taxial layer 12, and a charge capturing region 17 formed thereon by the same method. Needless to say, the 
p-n junction of this photodiode chip IB is passivated with a SIN film, and the entire surfaces of the light detecting 
region 13 and of the charge capturing region 17 are covered with an antiref lection film. 

Then the semiconductor laser chip 1 A and the photodiode chip 1 B are airtightly sealed by a cap 4 having 
20 a light transmitting window 5, and the interior of the cap is filled with nitrogen gas. The condenser lens 9 is 
provided by a spherical lens. The spherical lens is secured to a stainless holder 10. And this tens is so set by 
monitoring from above with a TV monitor that the light emitting portion of the semiconductor laser chip 1 A is 
seen at the center of the lens, and next is YAG welded to each other at the part A in Fig. 4A by YAG laser. 

Then a housing 8 with an optical fiber 6 inserted through a ferrule 7. and the lens holder 10 are brought 
25 nearer to be welded to each other by YAG laser at the part B by monitoring intensities of the light incident on 
the end surface of the optical fiber 6 for a maximum light Intensity. 

Next, the semiconductor laser device according to a second embodiment of this invention will be explained 
with reference to Fig. 6. 

In this embodiment, a 1.55 ^m-wavelength InGaAs semiconductor laser chip 1A is mounted on a Si sub- 
30 mount 20 with an AuSn eutectic solder. In the case where the header 2 Is provided by a metal paclcage, the SI 
submount 20 secures the electric insulation between the semiconductor laser chip 1 A and the metal paclcage. 
The Si submount 20 as the header is mounted at a set position on the metal package by an SnPb solder. A 
photodiode chip IB is mounted on a position on the header 2 (metal package) where the photodiode chip IB 
can detect the light emitted from the rear end surface (lower end surface in Fig. 6) of the semiconductor laser 
35 chip 1A. 

This photodiode chip IB used in this embodiment has the same structure as that of the photodiode chip 
IB used in the embodiment of Fig. 4A so that the charge generated by the tight radiated to a peripheral area 
of the tight detecting regk>n is captured. Accordingly the positioning of the photodiode chip 1 B can be less strict 
than that of the conventional photodiode chips. This contributes to raise a degree of design freedom of the 

40 metal package 2. This photodiode chip 1 B is mounted on a submount 21 of alumina ceramics mounted on the 
metal package with an AuSn eutectic solder. The electrodes of the semiconductor laser chips 1Aand of the 
photodiode chip IB are electrically connected to a set of outside electrodes through Au wires. 

A metal cap 19 with a spherical lens 5' for coupling the signal light emitted from the forward end surface 
of the semiconductor laser chip 1 A with the optical fiber 6 is, by projection welding, secured to the metal pack- 

45 age 2 having the semiconductor laser chip 1 A mounted thereon. Then a housing 8 with the optical fiber 6 in- 
serted therein is secured to the metal package 2 similarly with projection welding. In securing the cap 19 and 
the housing 8, aligning means is used so that the light emitted from the semiconductor laser chip 1 A is effec- 
tively incklent on the optical fiber 6. The space airtightly closed by the metal package 2 and the cap 19 and 
accommodating the semiconductor laser chip 1 A is filled with an inert gas, e. g., nitrogen gas, in its dry state, 

50 so that even in low temperature conditions the inert gas does not bedew the surfaces of the semiconductor 
devices. The materials of the semiconductors, the packages and the submounts are only examples, but other 
different materials can be selected depending on applications. 

The improved semiconductor laser device using the thus-improved photodiode chip for monitoring can ac- 
curat ly monitor the stat f an mitted las r b am, and r sultantly can b stably driv n up to high sp eds 

55 and high t mperatures. Furthemnore, th positioning f the photodiode can b made less strictly, and resul- 
tantly th photodiode can be mount d asily. Th charge capturing region having an antiref lection film form d 
thereon can abs rbunn cessarycompon nt of signal light, and rosultantly no reflect d light or scatter d light, 
which makes th operatton of th s miconductor laser unstabi are gen rated, and resultantly the operation 
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of the semioonduct r laser device can be stable. 

As d scribed abov , according to this invention, the photodiode chip as the nnonitoring light detecting 
means is provided by a ph todiode chip having th structur provid d with a region f r capturing unnecessary 
carriers. Therefore, the photodlod chip can accurately det ct wav forms f las r beams and stably operat 

5 even at high speed and at high temperature conditions. In addition, the positioning of the photodiode can be 
made less strictly, and resultantly the photodiode can be easily mounted. The charge capturing region with 
the antireflection film fbnned thereon can collect an unnecessary component of signal light, and resultantly 
reflection light and scattered light, which makes the operation of the semiconductor laser unstable with signal 
light, are not generated, and a stable operative semiconductor laser device can be provided. 

10 The semiconductor laser device according to this Invention is essential as a component to the machines 
and instruments especially provided for the high-speed data transfer and the optical communication subscrib- 
ers among the communication networks in which the optical communication is being advanced. 

From the invention thus described, it will be obvious that the inventton may be varied in many ways. Such 
variations are not to be regarded as a departure from the scope of the inventton, and all such modifications 

IS as would be obvious to one skilled In the art are intended to be included within the scope of the fbllowing daims. 



Claims 

20 1. A semiconductor laser device comprising: 

a housing (8) having an optical fiber (6) as a transmission path inserted therein; 
a header (2) securing the housing integrally therewith; 

a semiconductor laser chip (1 A) mounted on the header (2) for emitting signal light to an incident 
end surface of the optical fiber (6) through a lens optical system (5; 9); and 
25 a photodiode chip (1 B) mounted on the header (2), and Including a p-n junction as a light detecting 

region (13) for outputting a photocurrent generated by the signal light emitted from a backside of the sem- 
iconductor laser chip (1A), and a region (17) for capturing carriers generated by said signal light In a per- 
ipheral area of the p-n junction, the p-n junction and the regton being formed on a light detecting surface. 

ao 2. A semioonductor laser device according to dalm 1, wherein the charge capturing region (17) Is formed 
by thermal diffusion of a metal element on an epitaxial layer (12) grown on a substrate (1 1 ), said charge 
capturing region (17) having the same polarity as the tight detecting region (13). 

3. A semiconductor laser device according to daim 1 or 2, 

j5 wherein the optical fiber (6) and the semiconductor laser chip (1 A) are incontiguously optically coupled 

with each other through the lens optical system (5; 9), the Incident end surface of the optical fiber (6) and 
the light emitting surfece of the semiconductor laser being opposed to each other. 

4. A semiconductor laser device according to any of daims 1 to 3, 

^ wherein the semiconductor laser chip (1 A) and the photodiode chip (1 B) are incontiguously optically cou- 

pled with each other, and the backside of the light emitting surface of the semiconductor laser chip (1 A) 
and the light detecting surface of the photodiode chip (IB) being opposed to each other. 

5. A semiconductor laser device according to any of daims 1 to 4, 

wherein the semiconductor laser chip (1A) and the photodiode chip (IB) both mounted on the header (2) 
^ are airtightly sealed with a cap (4; 19), and the interior of the cap is filed with an inert element. 

6. A semiconductor laser device according to dalm 5, 

wherein the cap (4) has a light transmitting window (5) for passing the signal light emitted from the emitting 
surface of the semiconductor laser chip (1 A). 

50 

7. A semiconductor laser device according to any of daims 1 to 6, 

wherein the semiconductor laser chip (1A) is nxjunted on the header (2) through an Si subnrK>unt (20). 

8. As miconductor las r d vice according to any of daims 1 to 7, 

55 wher in th photodlod chip (1 B) is mounted on th header (2) through a submount (21) of alumina cer- 

amics. 

9. As miconductor laser device according to any of daims 1 to 8, 
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wherein the I ns optical syst m is provid d by a spherical lens (9; 5'). 

10. As miconductor las r device according t anyof clainfis7to9, 

wherein th header (2) s curing th semiconductor laser chip (1 A) through the Si submount is provided 
by a nnetat package. 



Patentanspruche 

iO 1- Eine Halblelter-Lasereinrichtung mit 

einem Gehause (8), das eine optische Faser (6) als ein darin eingesetzter Ubertragungsweg auf- 

weist; 

einem Sockel (2)» an dem das Gehause integral befestigt ist; 

einem Halbieiter-Laserchip (1 A), der auf dem Sockel (2) zum Ausstrahlen von Signallicht uber ein 
iS optisches LInsensystem (5; 9) auf eine Einfallsstirnflache der optischen Faser (6) befestigt ist; und 

einem Photodiodenchip (1 B). der auf dem Sockel (2) befestigt ist und einen PN-Ubergang als einen 
Lichterfassungsbereich (13) zum Ausgeben eines Photostroms. der durch das von einer Ruckseite des 
Halbleiter-Laserchips (1 A) ausgestrahlte Signallichts erzeugt wind, und einen Bereich (17) zum Einfangen 
von durch das Signallicht in einer Umfangsfldche des PN-Obergangs erzeugten Ladungstrdgern umfa&t, 
20 wobei der PN-Obergang und der Bereich auf einer lichterfassenden Oberf Idche ausgebildet sind. 

2. Eine Halblelter-Lasereinrichtung nach Anspruch 1 , 

wobei der ladungseinfangende Bereich (17) durch thermische Diffusion eInes Metallelements auf einer 
auf einem Substrat (11) au^ewachsenen Epitaxialschicht (12) ausgebildet ist, wobei derladungseinfan- 
^ gende Bereich (17) die gleiche Polaritat wie der lichterfassende Bereich (13) aufweist. 

3. Eine Halbleiter-Lasereinrichtung nach Anspruch 1 oder 2, 

wobei die optische Faser (6) und der Halbieiter-Laserchip (1 A) uber das optische Linsensystem (5; 9) mit- 
einander ohne Beruhrung optisch gekoppelt sind, wobei die Einfallsstirnfldche der optischen Faser (6) 
und die lichtausstrahlende Fiache des Halblelterlasers einander gegenQberliegen. 

30 

4. Eine Halbleiter-Lasereinrichtung nach irgendeinem der Anspruche 1 bis 3, 

wobei der Halbieiter-Laserchip (1A) und der Photodiodenchip (IB) mitelnander ohne Beruhrung optisch 
gekoppelt sind und die RQckselte der lichtausstrahlenden RSche des Halbleiter-Laserchips (1 A) und die 
lichterfassende FIdche des Photodiodenchips (IB) einander gegenQberliegen. 

35 

5. Eine Halbleiter-Lasereinrichtung nach irgendeinem der Anspruche 1 bis 4, 

wobei der Halbieiter-Laserchip (1A) und der Photodiodenchip (IB), die beide auf dem Sockel (2) befestigt 
sind, mit einer Kappe (4; 19) luftdicht abgedlchtet sind und das Innere der Kappe mit einem inerten Ele- 
ment ausgefulltisL 

40 

6. Eine Halbleiter-Lasereinrichtung nach Anspruch 5, 

wobei die Kappe (4) ein lichtubertragendes Fenster (5) zum Hindurchlassen des Signalllchtes aufweist, 
das von der ausstrahlenden Riche des Halbleiter-Laserchips (1 A) ausgestrahit wird. 

4S 7. Eine Halbleiter-Lasereinrichtung nach irgendeinem der Anspruche 1 bis 6, 

wobei der Halbieiter-Laserchip (1 A) auf dem Sockel (2) uber eine Si-Montagebasis (20) befestigt ist 

8. Eine Halbleiter-Lasereinrichtung nach irgendeinem der Anspruche 1 bis 7, 

wobei der Photodiodenchip (IB) auf dem Sockel (2) uber eine Montagebasis (21) aus Aluminiumoxid-Ke- 
gQ rami ken befestigt ist 

9. Eine Halbleiter-Lasereinrichtung nach irgendeinem der Anspruche 1 bis 8, 
wobei das optische Linsensystem durch eine sphSrische Linse (5') vorgesehen ist. 

10. Ein Halbl iter-Lasereinrichtung nach irg nd inem der Anspruche 7 bis 9, 

^ wobei der Sock 1(2), d rd n Halbl it r-Las rchip(1A)ub r die Si-Montagebasis sichert, durch inMe- 

tallbauteil vorg sehenist 
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Rev ndi at Ion 

1. Dispositif laser d semi-conduct urcompr nant: 

une nceint (8) dans laquelt est ins6r^e une fibre ptique (6) servant de trajet de transmission ; 
5 un sode (2) qui fixe renceinte d'une manidre solidaire ; 

une pastille semi-conductrice d laser (1 A) qui est mont6e sur le sode (2) pour 6mettre des signaux 
lumineux vers une surface terminate d'inddence de la fibre optique (6) d travers un systdme optique k 
lentille (5 ; 9) ; at : 

une pastille formant photodiode (1 B) qui est months sur le sode (2) et qui comprend une jonction 
10 p-n, celle-ci servant de region de detection de la lumi^re (13) pour ^rnettre un oourant photo^ectrique 

engendr6 paries signaux lumineux qui sont 6mls depuis un cdtd arri^re de la pastille semi-conductrice 
d laser (1 A), ainsi qu*une region (17) destin^e d capturer des porteurs engendr6s par lesdits signaux lu- 
mineux dans une zone p^riph^rique de la jonction p-n. la jonction p-n et la region 6tant form^es sur une 
surface de detection de la lumi^re. 

15 

2. Disposltif laser d semi-conducteur selon la revendlcatlon 1 . dans lequel la region de capture des charges 
(17) est form^e par diffusion themnique d'un 6t6ment mdtalllque sur une couche 6pltaxiate (12) tir6e sur 
un substrat (11), ladite region de capture des charges (17) prdsentant la mdme potaritd que la region de 
detection de la lumidre (13). 

20 

3. Dispositif laser d semi-conducteur selon la revendication 1 ou 2, dans lequel la fibre optique (6) et la pas- 
tille semi-conductrice d laser (1 A) sans dtre contiguis, sont accoupl6es i'une d Tautre par vole optique 
d travers le syst^me optique d lentille (5 ; 9), la surface terminale d'incidence de la fibre optique (6) et la 
surface d'^mission de la lumi^re du laser d semi-conducteur 6tant oppos6es Tune d Tautre. 

4. Dispositif laser d semi-conducteur selon Tune quelconque des revendications 1^3, dans lequel la pastille 
semi-conductrice k laser (1 A) et la pastille formant photodiode (1 B), sans dtre contigues, sont accoupl6es 
rune k rautre par vole optique, le odt6 arridre de la surface d'6mlsslon de la lumidre de la pastille semi- 
conductrice k laser (1A) et la surface de detection de la lumidre de la pastille formant photodiode (1B) 
6tant oppos6s I'un d I'autre. 

30 

5. Dispositif laser k semi-conducteur selon Tune quelconque des revendications 1^4, dans lequel la pastille 
semi-conductrice k laser (1A) et la pastille formant photodiode (IB) sont mont^es toutes les deux sur ie 
sode (2) en 6tant enferm6es d'une manl^e 6tanche k Talr par un capot (4 ; 19), I'int^rieur du capot 6tant 
rempli d'un 61dment inerte. 
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6. Dispositif laser k semi-conducteur seton la revendication 5, dans lequel le capot (4) comporte une fendtre 
de transmission de la lumt&re (5) pour faire passer les signaux lumineux qui sont 6mis par la surface 6met- 
trice de la pastille semi-conductrice k laser (1 A). 

40 7. Dispositif laser d semi-conducteur selon Tune quelconque des revendications 1^6. dans lequel la pastille 
semi-conductrice k laser (1 A) est months sur le sode (2) par Tinterrnddiaire d'un support de montage en 

silicium (20). 

8. Dispositif laser d semi-conducteur selon Tune quelconque des revendications 1^7, dans lequel la pastille 
45 formant photodiode (IB) est montde sur le sode (2) par i'intennMiaire d'un support de montage en c6- 

ramique d'alumine (21). 

9. Dispositif laser k semi-conducteur selon Tune quelconque des revendications 1^8, dans lequel le sys- 
t^me optique k lentille est constitu^ par une lentille sph^rique (5'). 

50 

1 0. Dispositif laser k semi-conducteur selon Tune quelconque des revendications 7^9, dans lequel le sode 
(2) qui fixe la pastille semi-conductrice k laser (1 A) par I'lntermMlaire du support de montage en silidum 
est constitu^ par un bloc en m6tal. 
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Fig. I 
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Fig. 4B 
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Fig, 5 
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Fig. 6 
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